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Multiobjective Optimization and Beyond: Methods and Applications

Abstract: Multi-objective optimization problems (MOPs) are ones that require simultaneous
optimization of multiple conflicting objectives to attain the state of Pareto-optimality, where
improving solutions in terms of one objective leads to deterioration in terms of one or more of the
other objectives. Many real-life problems belong to the class of MOPs and a number of algorithms
exist for solving them. In some special cases of MOPs, multiple subsets of the Pareto-optimal set
could independently generate the same Pareto-Front. Such problems are referred to as Multi-modal
MOPs (MMMOPs), where a many-to-one mapping exists from solution space to objective space. The
discovery of equivalent solutions across such different subsets is important during decision-making to
facilitate the downstream analysis.

In this talk, we will first provide a brief introduction to MOPs, followed by an application to the real-
life problem of drug design. This will be followed by a discussion on the basic concept of multi-
modality in MOPs. We will then discuss the crowding illusion problem in MMMOPs. A method for
solving MMMOPs with a graph Laplacian-based Optimization using Reference vector assisted
Decomposition (LORD) will thereafter be discussed. The talk will conclude with the mention of an
application of MMMOPs to the problem of building energy optimization.
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